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CLAIM 12* In art ad-hoc radio system comprising a series of remote radio terminals each 
comprising a radio transceiver m(\ a control processor, at least one gateway in. operative 
communication with at least some of said series of remote ra<fio terminate, and a gateway 
controller in operative commun ication with said at least one gateway, a meth od of receiving an 
incoming call from, an network externa! to said ad-hoc radio system to s radio terminal of the ad- 
hoc radio system, comprising: 

(a) transmitting the incoming call from the external network to the gateway 
controller; 

(b) relaying the incoming call from the gateway controller to a gateway; 

(c) routing the ca! 1 from the gateway to the rad to terminal. 

CLAIM 13, The method of receiving an incoming call to a radio terminal of m ad-hoc radio 
system according to claim 12, wherein said step (a) comprises; 

(d) transmitting the .beaming call from one of &: switched cdluW network and a PSTN. 

CL AIM 14. The method of receiving an incoming call to a radio terminal of an ad*hoc radio 
system according to claim 12, farther comprising before said step (c); 

(d) registering die radio terminal with a gateway; 

(e) said step (d) comprising determining a routing table for the path of connection to 
the gateway, and sending authentication information to the gateway. 

CLAIM 15, The method of receiving an incoming call from a radio terminal of m ad-hoc radio 
system according to claim 14, wherein said step (d) comprises; 
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(f) transmitting registration identification information from the gateway to the radio 
terminal whereby the radio terminal is uniquely identified. 

CLAIM 16, The method of receiving an incoming call from a radio terminal o f an ad-hoc radio 
system according to claim 1.4, wherein before &aid step (d): 

(f) said radio terminal listening to RTS/CTS communication signals transmitted by other 
said radio terminals in its neighborhood over the nervation channel 

CLAIM 1 7. The method of receiving an incoming call from a radio terminal off an ad-hoc radio 
system according to claim 1 6, wherein after said step (f) and before said step (d): 

(g) said radio terminal sending out a requesMo -register cororamication-signaling to 
other said radio terminals to its neighborhood tor dtlerminmg the optimal gateway with which to 
register. 

CLAIM 18. The method of receiving m incoming call from a radio terminal of an ad-hoc radio 
system according to claim 17, wherein said step (g) comprises: 

(h) allowing enough, time via a poll timer for said request-to-register communication- 
signaling in order to receive back signaling from a plurality of other said radio terminals in its 
neighborhood in order to allow exchange of routing information, atid in order to provide the 
capability of registering with a plurality of gateways, whereby said optimal gateway may be 
selected. 
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CLAIM 19. The method of receiving m incoming ca$ from a radio terminal of m ad-hoc radio 
system according to cluim. 18* wherein said step (h) comprises; 

(i> resetting said toll timer continually vx&l mmmg exchange information with. at km 
one other said radio terminal allows establishment of conimuiiication with at least am gateway 
for allowing mid step (d) to hv perforatied 

CLAIM 20+ In art ad-hoc radio system comprising a series of remote radio temiiMs each 
comprising a radio transceiver and a control processor for said transceiver, mid coritro! proctor 
comprising memory meaas, each said radio terminal comprising software means lor detsmvimng 
a touting path ofa cuU maris from md radio mmmti or to be received by said radio terminal, 
mid soflwiurc mm& comprising mzm* for estebiishmg mid radio terminal as one node m im 
rout fog path of another said radio tcrmm&L improvement comprising: 

plurality of gateways, each said" gateway being in operative communication mih at 
least mmc of said series of remote radio tenmn&Ls; 

a gateway controller in operative conrmuniaitkm with safci plurality of gateways; 

said gateway controller comprising a wide area network (W AN), call control and routing 
means for directing calls to a destination, and inferconriccting means for connecting said WAN 
so an external m\wwk+ whereby originating calls from a said radio term total may he directed to 3 
de&hratkM serviced by the external network, mid calU originating from the external artwork may 
be directed to a said radio terminal; 

Mid call, control and roiitkf means comprbing muling itifbf malion means for directing 
m mgw&ifig call from a said radio terminal to its destination via the isueottedi&y of at least. 
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om said gateway and iM externa! network, and for dh&cting & call from an. external network to a 
said radio kimnm- via at least, said gateway. 

CLAIM; 21, The ad-hoc radio system according to clann 20, wherein s#id micmmn^ting 
means comprise means for connecting said W A N to at least one of a : switched cellular 
network., a PSTN, and an Internet Service Provider (ISP), 

CLAIM 22, The ad-toc radio system according to claim. 21, wherein said mtercorm^ting 
mcm& farther <x>mprige$ interfering means for ftmslatmg identifying information received £mm 
m external network and for sr&asmtmg identifying informatics received from «t said gateway. 

CLAIM 2$. The ad-hoe radio system according to 20, in eornbrnstiori with at tei one of 
a; switched cellular network^ PSTN, and Internet Service Provider {ISP}; said Mtefeowiecuag 
means comprising means for connect bg said WAN to at least one of said switched cellular 
network, PSTN , &n<l Internes Service Provider (ISP), 

CLAIM 24* The ad-ktc radio system according to claim 33* wherein said mlereonnecting 
m^$U}$ further comprises interlacing means for transiting testifying kdb.rmacbn reived (mm 
said at least one of the switched cdf uiar nehvork, PSTN, and Internet Service Provider (ISP), 
and for translating identifying information received from said at least am gateway for 
transmission to said at least one of the switched ceil ular network, PSTN, and Internet Service 
Provider (ISP), 
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CLAIM 25- The fid-hue radio system, according to claim 21, wherein said intercotui^ttisg 
mmm comprises a first cormectkm ttt£M$ for cojwectmg said WAN to the celiitlar switched 
network; and second connection means for amnmmg said WAN to the PSTN. 

CLAIM 2<6* The ad-hoc radio system according to claim 21 f wherein $ad M%mmnm\m$ 
means comprises a first connection m&*M for connecting s&jd WAN to the cellular switched 
network, and second connection r&$a&s for connecting said WAN to an Internet Service 
Provider. 

CLAIM 27* la a switched celluhir network comprising a series ofba.se &&i$t&* a mobile 
switching center {M.SC) 5 and remote mdio tenamab serviced by said base stations, the 
iropiov^jncnt comprising: 

m. ad-hoc radio system operative^ connected to md MSG; 

5iakl ad-hoc radio system. go^tprtssng &$edes of remote ad-hoc radio devices, at least one 
gateway with which at \zm$ some of said remote ad-hoc radio devices are registered md in 
catxmximkeilkm. and a gateway contoJler; 

said gateway controikT comprising means far coupling Mid remote ad-hos r&dfe devices 
to m& MSC of md switched cel&lar network, whereby m originating outgoing caJJ made by a 
said remote ad-hoc radio device may Ik connected to a said remote radio tcmimat of said 
switched celJul&r nemwk via said gateway coMTOlte smd said MSG, aad whereby an incoming 
call from a said remote radio terminal of said switched cdlukir network im&ke be connected to a 
said remote ad-hoc radio device via said MSG and stM gateway controller. 
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CLAIM 28* The improvement according to claim 21. wherein said ad-hoc radio system 
comprise a reservation channel and a plurality of data channels, said reservations channel 
providing C0mm^icatic*ns between ad-hoe radio device for cs&hUshittg mufmg paths among 
ad-hoc radio devices and radio communications set up; 

each said ad -hoc .radio device comprising & process, memory msaas, and software 
stored in said memory means; 

*&id software means comprising first application means- for dmmnmng a routing table 
for the path of cofmeetkro to she gateway, and sending authentication infbrinaiion to the gatewv 
and 

second application msans for registering the respective said ad-hoc radio device with (he 
said pteway, 

CI AIM' 29* The improvement claim 28, wherdn md m km one la&way comprises third 
application means for transmitting ..registration. Mollification mfbnnatkm la the respective $ald 
?id-hoc rMio device, whereby the ad-hoc radio device is uniquely identified, 

CLAIM 30k The improvement according to cMm 29, wherein software means cor&pri&es fburtf; 
application means for listening to RTS/CTS communication signals transmitted by other md 
fcMwc radio device in its neighborhood over said rcsercatkm channel for use by said first 
application meat*?. 

CLAIM 3L The improvement according to clmxn 30, wherein said software m&m farther 
comprises fifth, application mmm for sewimg out rcqu^t^regbter commanicatio^jgnaiing 
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^ to other said radio temvimtfe in its neighborhood ihr decermmmg the optimal gateway witfc which 
to register, 

CLAIM 32, An ad-hoc radio system comprising; 

a series of remote radio terminals each comprising a radio transceiver and a 
control processor, said control processor comprising software means for determining a 
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routing path of a call, for communicating with other said radio terminals, and for 
establishing the respective said radio terminal as a hop for other said radio terminals 
during a call-connection; 

a plurality of gateways, each said gateway being in operative communication 
with at least some of said series remote radio terminals; 

a gateway controller in operative communication with said plurality of gateways; 

said gateway controller comprising call control and routing means for directing 
calls to a destination, and interconnecting means for connecting said series of remote 
radio terminals to an external network, whereby originating calls from a said radio 
terminal may be directed to a destination serviced by the external network and calls 
--originating from the external network may he directed to a said radio terminal; 

said call control md routing means comprising routing information means for 
directing an originating call from a said radio terminal vfo a said gateway to an external 
network, and for directing a call from an external network to a said radio terminal via a 
said gateway; and 

a plurality of wireless routers operatsvdy connected between said series of remote 
terminals and said plurality of gateways for wirelessly interconnecting said series of radio 
terminals and for wirelessly interconnecting said series of radio terminals to said plurality 
of gateways, whereby said remote radio terminals may indirectly communicate with each 
other and said gateways through one or more said wireless routers . 
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CLAIM 33. The ad ad-hoe radio system according to claim 32, wherein said 
interconnecting means comprises meMS (or connecting to one of a; switched cellular 
network, a PSTN, and an Internet Service Provider (ISP). 

CLAIM 34. The ad -hoc radio system according to claim 33, wherein said 
interconnecting means further comprises interfacing means for translating identifying 
infonnation received from a switched cellular network and for translating identifying 
information received from a said gateway. 

CLAIM 35- An ad-hoc radio system comprising: 

a series of remote radio terminals each comprising a radio transceiver and a 
control processor, said control processor comprising software means for determining a 
routing path of a call, for communicating with o ther said radio terminals, and for 
establishing the respective said radio- terminal as a hop for other said radio terminals 
during a cail~connection; 

at least one gateway in operative communication with said scries of remote radio 
terminals; 

a plurality of wireless routers in operative connection between said series of 
remote terminals and said at least one gateway for wirefessiy interconnecting said series 
of radio terminals and for wirdessty interconnecting said series of radio terminals to said 
at least one gateway, whereby said remote radio terminals may indirectly communicate 
with each other through one or more said wireless routers and said at least one gateway. 
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CLAIM 36, In arc ad-hoc radio system comprising a series of remote radio terminals 
each comprising a radio transceiver and a control processor^ said control processor 
comprising software means for determining a routing path of a call* for communicating 
with other said radio terminals, and for establishing the respective said radio terminal as a 
hop for other said radio terminal during a call-connection, at least one gate way in 
operative communication with said series of remote radio terminals, a plurality of 
wireless routers in operative connection between said scries of remote terminals and said 
at least one gateway* a method of connecting a call from a radio terminal of the ad-hoc 
radio system, comprising; 

(a) routing the call to a said radio terminal via a said wireless router; 

(b) relaying the call from the said wireless router to said at least one gateway; 
^_^-{c) connecting the call via said at least one gateway to another said radio 

terminal 

CL AIM 37. The method according to claim 36. wherein said step (c) comprises routing 
the call through at least one wireless router. 

CL AIM 38. The method according to claim 37, further comprising before said step (a): 

(e) registering the radio terminal with said at least one gateway; 

(f) said step (e) comprising determining a routing table for the path of 
connection to the gateway, and sending authentication information to the 
gateway. 
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CLAIM 39, in an adUhoc- radio system comprising a scttes of remote radio terminate 

each comprising a radio transceiver and a control processor, said control processor 
comprising software means for determining a routing path of a call for communicating 
wtth other said radio terminals, and for establishing the respective said radio terminal as a 
hop for other said radio terminals during a call-connection, at least one gateway in 
operative communication with said series of remote radio terminals, a plurality of 
wireless routers in operati ve connection between said series of remote terminals and said 
at least one gateway, a method of connecting an outgoing call of a radio terminal of the 
ad-hoc radio system, comprising: 

(c) routing the call to a said radio terminal via a said wireless router; 

(d) relaying the cat! from the said wireless router to said at least om gateway; 

(c) connecting the call via said at least one gateway to another said radio 
terminal 

CLAIM 40. The method of making an outgoing call from a radio terminal of an ad-hoe 
radio system according to claim 39, wherein said ad-hoc radio system further comprises 
a gateway controller in operative communication with said at least one of gateway, said 
gateway controller comprising call control and routing means for directing calls to a 
destination, and interconnecting means for connecting said series of remote radio 
terminals to an external network, said method further comprising: 

(d) connecting the outgoing call to one of a: switched cellular network; a PSTN, 
and an Internet Service Provider (ISP) through said gateway controller* 



